
Dear Norton: 

Dsm;reber u, lY52 
Ia5lrrond rep3y to your last, 

dated Dec. 8 ‘523 

First let am amd you beet wiehea for the eeamn and the approaching 
new yaw. 

‘Ehe old one, 1951, does not lecrve without a &nor headache, na;rely that 
j: grorrsly underestimated reprint re&remente for 1t$en6U* aohangs in B&m- 
nella”. tM&ndQ@ oFdared 630 which marmd tt 8Uff i&bat number, ackd would 
have bear! m.iharXly, Of theae&~u should have received 200 by now. About 
two montha ago, I realised this would be +deqmts and srked to i@crme the 
order, but the type had alrsud 
list,, I Todd mad 75 (mMmmt 7 

been kill&l! In orilcrr to fill my regular slynilln~ 
to 175 (max.) over the 23 aU3.Z left mm 

tile iimt alailing. alviotiy, I will not lx3 able to fFl1 the poaM requests 
m I had hoped, end ronat forward them to you. On the other hand, mny of your 
own requests may dupUaate my list. U&me you have 8s tmny as 430, it would 
be aimpier for you to send your 13,s t to m thm vice verea. If I m.y mke a 
euggestion, you might have your mcretary mke out the addrees labs16 for all 
tahS rtBjWiRt3 $DU $LfW3d td send out, but iumard these to me for oheakicq~ 

$g&J&.wm ~~q*~d-C~w -w- -m-@o 
~&q-J w-s ts ham a cemplete 19;sltiag made, In duplicate, fur future 
ref ercncer My qxrience haa hem that if my list is ti, be kept st all, it 
has to be dons this e1abor:rtel.y. 1 m ac;rrjr .wu net to have arranged to sand 
out all the rqzints f:rc:r, cm &dress--it would have! been Iciuch siapler, but 
itfe too late now. I as QoIng to J.rqxlra Vito the cclota of a photo-offset 
reprinting, and if these am not prohibitive *, will try to arrangs to gat several 
hundred mm. Aa already mntiorwd to f~tlt, this reprint 2s not Lnoluded in 
rnallin~e to Rockefeller itmlf [exoept I mtice that BtcCarty slipped by]. 1 
horn 1 can rely on a suff icisnt supply to fur&h copies ix: iM303, Ooabel, 
Hot&&m, Uaramroech, Braq HorsfalZ-4l.l I can remnber off hand. There 
will be a owparabla situation 3it.h the Cell Osnetics review, but tisre was 
no hslping this, Pou should get your kepy over the w+ekend. 

Them am aoim wm interest* things to talk about. I mm&w if it ien’ t 
time for u8 to start thinUqg about coUectirJg the diverea evldaiaoe for the 
idantification.4# FA with phae for p,&l.ication as a second coUaboratiw paper. 
%‘here are a number of approaches to this problem all pointing t;, the aame dfssc- 
tion, but we have to be careful of the rigor of each. Tha aonaletencjr of ths 
whole atory has, Z know, tended to make m a bit careless about poliehln~ each 
an&e of each individual approach. I suggest then t&at we &art collrPotZr+ the 
detailed! avldenca so that we can go over it critically and decide whet more 
needs to be done. One iters that does naed clsatig up is the identff~catioa 
of the receptor. One emma3.y 5a d. paratyph5 A: Rro~ce has pfcked up u 0 mtant 
whiah can be transinduced by PLT22/2. X can oonfirm thie, but the Jfficiwmy 
is ve_ryy low. The rate of adaopption of phage will have tx, be checked, aa we21 a~) 
the rmmmd abuenae of xII2. On th6 other hand, I have an excpptlcnal paratyphi A 
frown Kauffman which does carry XII* and it should adeorb PLT22. A srcqmd 
peculiarity appsars 1Rt b Wd’S wOF %. PLT22 pppsara to be in his Al group. 



Boyd recorda Al as lysing Y. bovis-morbificahsl I could not confirm this with 
any of our b-m (and his Al or PLT22), and Boyd's own strain died out. He is 
checking some others to see if this can be confirmed, in his own hands. I ahould 
not be too surprised if he was following a second, rough,phage in this caee. I 
don't know the status of m S. abortus-bovis anent XII , but 
will check this at Chamblee. Another approauh is to block the receptor preferably f 
in extracts) with antibody. Spicer is sCtting this up, especially the more amusing 
experiment whether anti-IV will block XII of IV-XII complexes (and presumably not 
of IX-XII). i1e is also trying somatic transductions, has some reconstructions that 
make the technique promising, but so far has succeeded mostly in consuming a good 
deal of serum. 

I will assume that you have nailed down the quantitative equivalence of phage 
and FA in filtration, adsorption to bacteria, and inactiva$ion by serum. In a sense 
these would show that phage and FA are enclosed in t&e sazie kind of skins, but 
whether they are oohorts &nder the skin would still be unsettled. How about the 
rates of thermal inactivation and of differential centrifugation to clinch this 
end of it? 

Let so give a quiuk rundown on some of our more recent experiments. 
First#UV effec"a. All this is on PLT&? adapted to 3543 atrains (still uncertain 

whether this is a mutative adap"ation)-- l%$W. Hetrvy doses (20 mine) knouh the 
plaque forming ability from cu. 109 to ca. 102/ml. I cahbot d:;munstrate multiplicity 
reactivation of the heavily irradiated phage, perhaps because I can't get away Brom 
it. FA initial 3 

ca 103, m;4ly rise 2-3 fold, as you found, for low doses, finally 
dec$easezr to 10 -103/ml so that one can count plaques and transductions (Bal+, but 
Fla also testedj on the same elates. The transduooee ~~CGB& remain senshtive to 
zB. Waiting for your records on 22. 

X-ray: 200,000 r (sic) gives about 10% survival of phage, ca. 30% of FA (not 
very accurate). There may be a rise with smaller doses, but these experiments are 
not very promisini; in view of the tremeiide;rs dirses needed throughout, and the small 
effects. 

Lwoff effect. LT-22 and LT-2(22j not very promising. SWY+3(22B) works reasonably 
well (lysates to 1010) This phage behaves in the i or tame fashion as 223 grown on sensi- 
tive 543 in transductions of &Cl.+ and Fla+ H * 

Lysogsnization: you have the data in rqy i atter Af 12/l& Another point, As in 
K-12 and lambda, infected LT-2 or 543 give rise to tied or contaminated colonies. 
As far as we can tell now, the transductions are not &mixed for lysoenicity. Esther 
has done a vary claan axperF?lent 31th l&&-transdraction, with a co,mparabls result. 
I xould conclu..ie that a transduction fs, ordinarily, only that part of a progeny 
of an infected cell which has become lysogenio. This makes sense only in terms of 
segregation, presumably nuclear. A very useful new tool has just come up. In platinga- 
of PLT22 on LT2 a olear pI.aqqa was noticed, which, purified gave rise to a new phage 
we call 22V, 22V lysss LT2 almost completely-- ca. .l$ survival in one expt., mostly 
rough, mo lysogenla survi3uors so far-- but LT2(22) 9s iaamnmc re i&ant. An experi- 
ment a la Burn&&Lush worked beautifully. Adding 10 PLT-22 to 10 LT-2, followed 4 
after 15 aimtad by excess 22V gave lo* lysogenic survivors. This should make it 
possible to detwmmine whether the particles in a prep. of PLT22 which transduce are 
the same as those whioh proteot against 22V by inducing lysogenicity. 22V itself 
transduces to N-435, but rather poorly. I haven't checked adsorption. It strikes me 
with some irony that I spent several weeks in'.&9 lhoking for such a phags or mutant 
for lambdas, without success, and bore this turns up of its own volition. Iour letters 



have repeatedly mentioned a lytic variant, but as I have already complained 
you kept the details in your own aind, and I had no telepathic amess to thm, 
18ve gone over the letters, and still can't make out the story. Do you keep 
carbon mpies ? I would appreciate it if you could start from scratoh about 
M& your Fnte3rence exparimmt, the lytic variant, ml Ui0 3wlpiplicity 
experimsnt LCI your lettar of 19/31. I shudder st thu posoPhili&y that you 
may ask ma to do likewise, bit I ~i3.L be glad PA if I have ina&~rtehtly 
left out any essentials. 8e have ti.1 contend with the fact that unlike former 
days, your contexts are nm m longer &he mne as mim, lind ae c&mot communi- 
oatis 34 thou6 btllng explicit. 

On phase variation, I have to wait for some more suitable uulturss froa 
l%ba.-ds, tc f 2x1 LA suitably s+&ble diphasia 1 WI USQ to test +Ae role of the 
phase of the mcflpient cells in the trstmduc tion axperiwnts. 

JG3hut: Ledarbsrg 

P.S. Do you want 22V, or do you already have it? 


